Primary sequence of the glucanase gene from Oerskovia xanthineolytica. Expression and purification of the enzyme from Escherichia coli.
A 2.7-kilobase fragment of DNA from Oerskovia xanthineolytica containing the gene for a beta-1,3-glucanase has been isolated and its complete nucleotide sequence determined. The sequence was found to contain two large open reading frames. Purification of the mature native enzyme and subsequent amino-terminal sequencing defined the glucanase gene in one reading frame which potentially encodes a protein of 548 amino acids. We have expressed this glucanase gene in Escherichia coli under control of the lacUV5 promoter and found the product to be secreted into the periplasm as a mature enzyme of about the same molecular weight as that of the native protein. The recombinant enzyme was purified to near homogeneity by a single step of high performance liquid chromatography. The ability of the recombinant enzyme to digest beta-glucan substrates and to lyse viable yeast cells was found to be indistinguishable from that of the native protein. Deletion of the cysteine-rich carboxyl-terminal 117 amino acids of the enzyme, which also contain two duplicated segments, abolished the lytic activity but did not significantly affect the glucanase function of the protein. The possible involvement of this domain in interaction with the yeast cell wall is discussed.